Abstract. In this paper, we investigate spacelike slant helix in H 2 0 and S 2 1
Introduction
Izumiya and Takeuchi, in [5] , have introduced the concept of slant helix in Euclidean 3-space. A slant helix in Euclidean space E 3 was defined by the property that the principal normal makes a constant angle with a fixed direction. Moreover, Izumiya and Takeuchi showed that γ is a slant helix in if and only if the geodesic curvature of the principal normal of a space curve γ is a constant function.
In [7] , L. Kula and Y. Yayli studied the spherical images under both tangent and binormal indicatrices of slant helices and obtained that the spherical images of a slant helix are spherical helix. In [8] , the author characterize slant helices by certain differential equations verified for each one of obtained spherical indicatrix in Euclidean 3-space. Recently, Ali and Lopez, in [1] , have studied slant helix in Minkowski 3-space. They showed that the spherical indicatrix of a slant helix in E 3 1 are helices. Also in [2] , Ali and Turgut, studied the position vector of a timelike slant helix in E 3 1 . In [3] we consider the spherical slant helices in R 3 . We also present the parametric slant helices, their curvatures and torsions. Moreover, we show how could be obtained to a spherical slant helix and we give some slant helix examples in Euclidean 3-space.
In this paper, we investigate spherical spacelike slant helix in Minkowski 3-space E 3 1 and we obtain parametric equations of spherical spacelike slant helix.
Preliminaries
The Minkowski 3−space E 3 1 is the Euclidean 3-space E 3 equipped with indefinite flat metric given by g = −dx
, where (x 1 , x 2 , x 3 ) is a rectangular coordinate system of E 
). For a timelike space curve α(s) in the space E 3 1 , the following Frenet formulae are given in [1] (2.1)
It is well known that, the pseudo -Riemannian sphere with radius r = 1 and centered at origin is defined by
the pseudohyperbolic space of radius r = 1 and centered at origin is defined by In this section, we give relation between the curvature of spacelike slant helix with spacelike normal vector, the axis of spacelike slant helix with spacelike normal vector and spacelike slant helix with spacelike normal vector in Minkowski 3-space. Moreover, we investigate parametric equation of spacelike slant helix with spacelike normal vector. Here, by ε we consider ε = 1
We will give to "Lemma 3.1" as unproved, since we will use in next sections. 
and geodesic curvature of the spherical image of timelike principal normal indicatrix
where τ 2 − κ 2 does not vanish. 
1 be a timelike slant helix and the axis of α be a. Since α is a timelike slant helix, If
Differentiating the eq. (3), we get
Differentiating the eq. (3.3), we obtain
Since g( a, a) = 1,
If we choose a =
a is constant vector and σ is constant, U is constant vector, i.e.
Consequently, by simple calculation,
The proof is obvious.
(3 ⇒ 1): Let U be a constant vector. We can easily show that
which means that α is a slant helix in E 
where a is constant and θ = θ(s). α is spacelike slant helix with spacelike normal vector in S Proof. Let α be a curve in E In this case, we will show that σ(s) = constant and α ∈ S 
5
By simple calculation, spherical indicatricies T (s), N (s), B(s) of the curve α, respectively, are
We can easily see that g(T, T ) = 1, g(N, N ) = 1 and g(B, B) = −1, that is, T is a spacelike vector, N is a spacelike vector and B is a timelike vector . Moreover, by the formulae of the curvature and the torsion for a general parameter, we can calculate that
Therefore,
which means that α is a slant helix with spacelike normal vector in S 
where a is constant and θ = θ(s). α is spacelike slant helix with spacelike normal vector in S Proof. By using the method in the above theorem the proof of the theorem is obvious
spherical spacelike slant helix with timelike normal vector in Minkowski 3-space
In this section, we give relation between the curvature of spacelike slant helix with timelike normal vector, the axis of spacelike slant helix with timelike normal vector and spacelike slant helix with timelike normal vector in Minkowski 3-space. Moreover, we investigate parametric equation of spacelike slant helix with timelike normal vector in H 2 0 . We will give to "Lemma 4.1" as unproved, since we will use in next sections. 
Proof. By using the method in the Theorem 3.2 the proof of the theorem is obvious.
Theorem 4.2. Let α be a spacelike curve in E 3 1 with equation
where a is constant and θ = θ(s). α is spacelike slant helix with timelike normal vector
Proof. Let α be a curve in E In this case, we will show that σ(s) = constant and α ∈ H 2 0 By simple calculation, spherical indicatricies T(s), N(s), B(s) of the curve α, respectively, are
We can easily see that g(T, T) = 1, g(N, N) = −1 and g(B, B) = 1, that is, T is a spacelike vector, N is a timelike vector and B is a tspacelike vector . Moreover, by the formulae of the curvature and the torsion for a general parameter, we can calculate that
which means that α is a spacelike slant helix α with timelike normal vector in H 2 0 . Finalliy,
Then, α is slant helix in H 2 0 . Thus the proof of theorem is completed.
Example
In this section we give an example of spacelike slant helix in S 
The picture of the curve α is rendered in Figure 1 .
The parametrization of the tangent indicatrix T = (T 1 , T 2 , T 3 ) of the spacelike slant helix α with spacelike normal vector is The picture of the tangent indicatrix is rendered in Figure 2 (a).
The parametrization of the normal indicatrix N = (N 1 , N 2 , N 3 ) of the spacelike slant helix α with spacelike normal vector is
The picture of the normal indicatrix is rendered in Figure 2 
